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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment of 04/22/2008 does not render the application allowable. 

Status of Objections and Rejections 

2. All objections from the previous office Action are withdrawn in view of Applicant's 
amendment. 

3. All rejections from the previous office Action are withdrawn in view of Applicant's 
amendment. New ground of rejection under 35 U.S.C. 102 (b) and 35 U.S.C. 103 (a) 
are necessitated by the amendments. 

Claim Objections 

4. Claim 7 is objected to because of the following informalities: "a first electrode 
supported the structured surface of the substrate" is recited, although "a first electrode 
supported by the structured surface of the substrate" is intended. It is suggested to 
insert - by - after supported. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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6. Claims 23 and 27 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fujimori et al. (US PGPUB 2002/0108649, cited in prior office Action). 

Regarding claim 23, Fujimori discloses a photovoltaic cell, comprising: 

• a substrate (2, fig. 2, If 0069) having a surface (top surface of the 
substrate 2); 

• a support layer (barrier layer 8; fig. 2) having a surface, the support layer 
being supported by the substrate (2) 

• a first electrode (first electrode 3, fig. 2, If 0069) supported by the support 
layer (8); 

• a second electrode (second electrode 6, fig. 2, If 0069); and 

• an organic semiconductor (hole transport layer 5, fig. 2; If 0069, 01 04, 
0016, 0221 , 0223) between the first (3) and second (6) electrodes, 

o wherein the surface of the organic semiconductor (top surface of 
layer 5) is planar (see fig. 1 ). 
Regarding claim 27, Fujimori further discloses that the support layer (8) has a 
planar surface (see fig. 1 ). 

Claim Rejections - 35 USC § 103 

7. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

8. Claims 1-11. 14-15. 21-23. and 27 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Fujimori in view of Tiedje et al. (US 4514582). 
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Regarding claim 1, Fujimori discloses an organic photovoltaic component 
(photoelectric conversion device comprising organic compound, see abstract) 
comprising: 

• a substrate (2, fig. 2, If 0069), 

• a first electrode (first electrode 3, fig. 2, U 0069) supported by the 
substrate (2), 

• an organic semiconductor (hole transport layer 5, fig. 2; U 0069, 01 04, 
0016, 0221 , 0223) layer supported by the first electrode (3) and 

• a second electrode (second electrode 6, fig. 2, U 0069) supported by the 
organic semiconductor layer (5), 

o wherein the semiconductor layer (5) has a planar surface (see layer 
5). 

However, Fujimori does not explicitly disclose whether the substrate has a 
surface that is structured. 

Tiedje teaches a photovoltaic device (col. 3, lines 41-43) wherein the substrate 
(2) is structured (see fig. 2; col. 3, lines 41-43). Tiedje utilizes a structured substrate 
because such use is conventional in the photovoltaic art as it allows for an increase in 
the photoconductivity of the semiconductor at long wavelengths (col. 5, lines 1 1 -1 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured substrate of Tiedje in the 
photovoltaic component of Fujimori, because such use is conventional in the solar or 
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photovoltaic art as it allows for an increase in the photoconductivity of the 
semiconductor at long wavelengths, as taught by Tiedje. 

Regarding claim 2, Fujimori in view Tiedje teaches that the substrate has a 
surface that is structured. Fujimori further discloses that said substrate (2) is a flexible 
sheet that is structured (If 0074). 

Regarding claim 3, Fujimori in view of Tiedje further discloses that the substrate 
(2) below the semiconductor layer (5) is structured. 

Regarding claims 4 and 5, Fujimori discloses a method, comprising: 

• providing a substrate (2, fig. 2, H 0069) having a surface; and 

• supporting a semiconductor layer (hole transport layer 5, fig. 2, If 0069, 
0106, 0221 , 0223) with the surface of the substrate (2), wherein the 
semiconductor has a planar surface (see figs. 1 and 2). 

However, Fujimori does not explicitly disclose whether the substrate has a 
structured surface. 

Tiedje teaches a method of making a photovoltaic (col. 3, lines 41-43) wherein 
the substrate (2) is structured (see fig. 2; col. 3, lines 41-43). Tiedje utilizes a structured 
substrate because such use is conventional in the photovoltaic art as it allows for an 
increase in the photoconductivity of the semiconductor at long wavelengths (col. 5, lines 
11-15). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured the surface of the substrate of Tiedje 
in the method of Fujimori, because such use is conventional in the art as it allows for an 
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increase in the photoconductivity of the semiconductor at long wavelengths, as taught 
by Tiedje. 

Regarding claim 6, Fujimori in view of Tiedje discloses that the substrate has a 
structured surface (see discussion above for claim 5). Fujimori further discloses that the 
method further comprises disposing an additional layer (electrode 3; fig. 1 and 2) on the 
structured surface of the substrate so that the additional layer has a structured surface 
("The first electrode 3 is ...formed into a shape, for example, which has a plurality of 
comb teeth", If 0081 ) that supports the semiconductor layer (5). 

Regarding claim 7, Fujimori discloses a photovoltaic cell, comprising: 

• a substrate (2, fig. 2, 1f 0069) having a surface, 

• a first electrode (first electrode 3, fig. 2, If 0069) supported by the 
substrate (2), 

• an organic semiconductor (hole transport layer 5, fig. 2; If 0069, 01 04, 
0016, 0221 , 0223) layer supported by the first electrode (3) and 

• a second electrode (second electrode 6, fig. 2, If 0069) supported by the 
organic semiconductor layer (5), 

o wherein the semiconductor layer (5) has a planar surface (see layer 
5; figs. 1 and 2). 

However, Fujimori does not explicitly disclose whether the surface of the 
substrate is structured. 

Tiedje teaches a photovoltaic device (col. 3, lines 41-43) wherein the substrate 
(2) is structured (see fig. 2; col. 3, lines 41-43). Tiedje utilizes a structured substrate 
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because such use is conventional in the photovoltaic art as it allows for an increase in 
the photoconductivity of the semiconductor at long wavelengths (col. 5, lines 1 1 -1 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured substrate of Tiedje in the 
photovoltaic component of Fujimori, because such use is conventional in the solar or 
photovoltaic art as it allows for an increase in the photoconductivity of the 
semiconductor at long wavelengths, as taught by Tiedje. 

Regarding claim 8, Fujimori in view Tiedje teaches that the substrate has a 
surface that is structured. Fujimori further discloses that said substrate (2) is a flexible 
sheet that is structured (If 0074). 

Regarding claim 9, Fujimori further discloses that the first electrode (3) is 
structured ("The first electrode 3 is ...formed into a shape, for example, which has a 
plurality of comb teeth", If 0081). 

Regarding claim 10, Fujimori further discloses that the first electrode (3) is 
disposed on the substrate (2, see fig. 2). 

Regarding claim 1 1 , Fujimori further discloses that the first electrode (3) is made 
of ITO. Electrode made of ITO is a cathode (applicant's specification, page 2, If 3). 

Regarding claim 14, Fujimori further discloses that the photovoltaic cell further 
comprises a planarized layer (barrier layer 8, If 0069; see fig. 7 that shows the barrier 
layer is planarized) between the organic semiconductor (5) and the first electrode (3). 

Regarding claim 15, Fujimori further discloses that the first electrode (3) is 
disposed on the substrate (2) (see fig. 2). 
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Regarding claim 21 , Fujimori further discloses that the first electrode (3) has a 
structured surface ("The first electrode 3 is ...formed into a shape, for example, which 
has a plurality of comb teeth", If 0081 ). 

Regarding claim 22, Fujimori further discloses that the first electrode (3) has a 
structured surface ("The first electrode 3 is ...formed into a shape, for example, which 
has a plurality of comb teeth", If 0081). 

Regarding claim 23, Fujimori discloses a photovoltaic cell, comprising: 

• a substrate (2, fig. 2, 1f 0069) having a surface (top surface of the 
substrate 2); 

• a support layer (barrier layer 8; fig. 2) having a surface, the support layer 
being supported by the substrate (2) 

• a first electrode (first electrode 3, fig. 2, If 0069) supported by the support 
layer (8); 

• a second electrode (second electrode 6, fig. 2, If 0069); and 

• an organic semiconductor (hole transport layer 5, fig. 2; If 0069, 01 04, 
0016, 0221 , 0223) between the first (3) and second (6) electrodes, 

o wherein the surface of the organic semiconductor (top surface of 
layer 5) is planar (see fig. 1 ). 
However, Fujimori does not explicitly disclose whether the substrate has a 
surface that is structured. 

Tiedje teaches a photovoltaic device (col. 3, lines 41-43) wherein the substrate 
(2) is structured (see fig. 2; col. 3, lines 41-43). Tiedje utilizes a structured substrate 
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because such use is conventional in the photovoltaic art as it allows for an increase in 
the photoconductivity of the semiconductor at long wavelengths (col. 5, lines 1 1 -1 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured substrate of Tiedje in the 
photovoltaic component of Fujimori, because such use is conventional in the solar or 
photovoltaic art as it allows for an increase in the photoconductivity of the 
semiconductor at long wavelengths, as taught by Tiedje. 

Regarding claim 27, Fujimori further discloses that the support layer (8) has a 
planar surface (see fig. 1 ). 

9. Claims 12 and 13 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Fujimori in view of Tiedje as applied to claim 7 above, and further in view of 
Nakamura (US 6291763, cited in the prior Office Action). 

Regarding claim 12, Fujimori in view of Tiedje discloses a photovoltaic cell 
(photoelectric conversion element, see title) addressing all the limitation of the instant 
claim 7, as addressed above. Fujimori, however, does not explicitly disclose whether 
the photovoltaic cell further comprise a planarized layer between the substrate and the 
first electrode. 

Nakamura teaches a photovoltaic cell (photoelectric conversion device, see title) 
wherein the cell comprises a planarized layer (metal mesh 9, fig 2B) between the 
substrate (transparent substrate 13, fig. 2B, Col. 29, lines 49-54) and first electrode 
(transparent conductor layer, 12, fig. 2B, Col. 29, lines 49-54). Nakamura uses the 
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additional planarized layer between the substrate (13) and the first electrode (12) 
because it allows for a decrease in the resistance of the transparent substrate (Col. 6, 
lines 22-26). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to utilize the planarized layer of Nakamura between the substrate 
and electrode in the photovoltaic cell of Fujimori in view of Tiedje, because it allows for 
a decrease in the resistance of the transparent substrate, as taught by Nakamura. 

Regarding claim 13, Fujimori in view of Tiedje and Nakamura discloses that a 
planarized layer between the substrate and the first electrode. Since the planarized 
layer is in between the substrate and the first electrode, the electrode is disposed on the 
planarized surface. 

10. Claims 16-17 and 20 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Fujimori in view of Shinohara et al. (US 5891264. as cited in IDS submitted on 
05/09/2005). 

Regarding claim 16, Fujimori discloses a photovoltaic cell, comprising: 

• a substrate (2, fig. 2, If 0069); 

• a first electrode (first electrode 3, fig. 2, If 0069) supported by the 
substrate (2); 

• a first layer (barrier layer 8; fig. 2) supported by the first electrode (3); 

• a second layer (electron transport layer 4 with dye 5 absorbed therein; fig. 
2) supported by the first layer (8) (fig. 2); 
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• a second electrode (second electrode 6, fig. 2, If 0069); and 

• an organic semiconductor (hole transport layer 5, fig. 2; If 0069, 01 04, 
0016, 0221 , 0223) between the first (3) and second (6) electrodes, 

o wherein the first electrode (3) is structured {"The first electrode 3 is 
. . .formed into a shape, for example, which has a plurality of comb 
teeth", 1f 0081 ), a surface of the second layer (top surface of layer 
4) is planar (see fig. 1 ), and a surface of the organic semiconductor 
(top surface of layer 5) is planar (see fig. 1 ). 
However, Fujimori is silent as to whether the surface of the first layer (8) is 
structured. 

Shinohara discloses a solar cell wherein a first layer (barrier layer 1 1 ; fig. 2) 
supported by the first electrode (Al film 10) and the surface of the first layer is structured 
(see fig. 2). Shinohara utilizes a structured barrier layer, i.e., first layer because it 
absorbs a long wavelength component of light easily (col. 9, lines 14-15). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured first layer of Shinohara in the 
photovoltaic cell of Fujimori, because it allows the absorption of long wavelength 
component of light easily, as taught by Shinohara. 

Regarding claim 17, Fujimori further discloses that the substrate (2) is not 
structured (see fig. 1). 

Regarding claim 20, Fujimori further discloses the substrate (2) is flexible (If 

0074). 
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1 1 . Claims 24 and 26 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Fujimori in view of Shinohara. 

Regarding claims 24, Fujimori discloses a photovoltaic cell as discussed above 
for claim 23 (see discussion for claim 23 under "Claim Rejections - 35 U.S.C. 102"). 
Fujimori, however, is silent as to whether the surface of the support layer is structured. 

Shinohara discloses a solar cell wherein a support layer (barrier layer 1 1 ; fig. 2) 
supported by the first electrode (Al film 10) and the surface of the support layer (1 1) is 
structured (see fig. 2). Shinohara utilizes a structured barrier layer, i.e., support layer 
because it absorbs a long wavelength component of light easily (col. 9, lines 14-15). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured first layer of Shinohara in the 
photovoltaic cell of Fujimori, because it allows the absorption of long wavelength 
component of light easily, as taught by Shinohara. 

Regarding claim 26, Fujimori discloses that the surface of the substrate is planar 
(see fig. 1). 

12. Claim 25 is rejected under 35 U.S.C. 103 (a) as being unpatentable over Fujimori 
in view of Shinohara as applied to claim 24 above, and further in view of Tiedje. 

Fujimori in view of Shinohara discloses a photovoltaic cell wherein the surface of 
the support layer (8) is structured (see discussion above for claim 24). Fujimori further 
discloses that the surface of the substrate is planar (see fig. 1 or 2). None of the 
references explicitly teach that the surface of the substrate is structured. 



Application/Control Number: 10/525,058 Page 13 

Art Unit: 1795 

Tiedje teaches a photovoltaic device (col. 3, lines 41-43) wherein the substrate 
(2) is structured (see fig. 2; col. 3, lines 41-43). Tiedje utilizes a structured substrate 
because such use is conventional in the photovoltaic art as it allows for an increase in 
the photoconductivity of the semiconductor at long wavelengths (col. 5, lines 1 1 -1 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured substrate of Tiedje in the 
photovoltaic component of Fujimori in view of Shinohara, because such use is 
conventional in the solar or photovoltaic art as it allows for an increase in the 
photoconductivity of the semiconductor at long wavelengths, as taught by Tiedje. 

13. Claims 24-25 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Fujimori in view of Tiedje as applied to claim 23 above, and further in view of Shinohara. 

Regarding claim 24, Fujimori in view of Tiedje discloses a photovoltaic cell as 
discussed above for claim 23 (see discussion for claim 23 under "Claim Rejections - 35 
U.S.C. 103"). Fujimori, however, is silent as to whether the surface of the support layer 
is structured. 

Shinohara discloses a solar cell wherein a support layer (barrier layer 1 1 ; fig. 2) 
supported by the first electrode (Al film 10) and the surface of the support layer (1 1) is 
structured (see fig. 2). Shinohara utilizes a structured barrier layer, i.e., support layer 
because it absorbs a long wavelength component of light easily (col. 9, lines 14-15). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured first layer of Shinohara in the 
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photovoltaic cell of Fujimori, because it allows the absorption of long wavelength 
component of light easily, as taught by Shinohara. 

Regarding claim 25, Fujimori in view of Tiedje discloses that the surface of the 
substrate is structured (see discussion for claim 23 under "Claim Rejections - 35 U.S.C. 
103"). 

14. Claims 23-24 and 26 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Fujimori in view of Shinohara. 

Regarding claims 23-24, Fujimori discloses a photovoltaic cell, comprising: 

• a substrate (2, fig. 2, ^ 0069) having a surface (top surface of the 
substrate 2); 

• a support layer (barrier layer 8; fig. 2) having a surface, the support layer 
being supported by the substrate (2) 

• a first electrode (first electrode 3, fig. 2, If 0069) supported by the support 
layer (8); 

• a second electrode (second electrode 6, fig. 2, U 0069); and 

• an organic semiconductor (hole transport layer 5, fig. 2; U 0069, 01 04, 
0016, 0221 , 0223) between the first (3) and second (6) electrodes, 

o wherein the surface of the organic semiconductor (top surface of 
layer 5) is planar (see fig. 1). 
Fujimori, however, is silent as to whether the surface of the support layer is 
structured. 
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Shinohara discloses a solar cell wherein a support layer (barrier layer 1 1 ; fig. 2) 
supported by the first electrode (Al film 10) and the surface of the support layer (1 1) is 
structured (see fig. 2). Shinohara utilizes a structured barrier layer, i.e., support layer 
because it absorbs a long wavelength component of light easily (col. 9, lines 14-15). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured first layer of Shinohara in the 
photovoltaic cell of Fujimori, because it allows the absorption of long wavelength 
component of light easily, as taught by Shinohara. 

Regarding claim 26, Fujimori discloses that the surface of the substrate is planar 
(see fig. 1). 

Response to Arguments 

15. Applicant's arguments with respect to claims 1-5 have been considered but are 
moot in view of the new ground(s) of rejection. 

Applicant's arguments are directed towards Fujimori's substrate (2). Applicant 
argues that the substrate is not structured and the "uneven lines at the lower and side 
edges of substrate 2 that are shown in Fig. 2 of Fujimori merely indicate that these are 
partial views." The argument has been considered and the rejections are withdrawn 
and new grounds of rejections are presented (see above). 
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